The aetiological processes involved in the majority of patients with chronic glomerular nephritis are unknown.
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The case reported here is that of a young man where it is possible that the glomerular injury was secondary to circulating atypical cold antibodies with or without the agency of complement.
Case History R.R., a 24-year-old Ceylonese engineering student, was known to have had proteinuria and intermittent ankle oedema for nine years. He had been treated with short courses of corticosteroids and more recently with hypotensive therapy for mild hypertension. For the past four years he had noted polyuria and nocturia with increased thirst. At the time of admission to this hospital his major complaint was of a painful flitting arthralgia of most of the small joints, particularly of the hands, wrists, and elbows. He was also suffering severe muscle cramps.
On examination he was an intelligent, healthy looking man with moderate pallor. He was mildly hypertensive. A trace of ankle oedema but no sacral oedema was noted. The liver was not palpable but the spleen was firm, tender and palpable 3 fingerbreadths below the costal margin.
INVESTIGATIONS
At presentation the haemoglobin was 9-1 g/100 ml, PCV 27-5 %, WBC 4 800/cmm, reticulocytes 2%, Received for publication 21 October 1971. platelet count 75 000/cmm, and ESR 91 mm/hr. The red cells showed moderate anisocytosis and occasional burr cells. The bone marrow aspirate was normal. Coagulation studies, haemoglobin electrophoresis, G6PD assay, and osmotic fragility were normal. Red cell survival using6. chromium was 21-25 days (predicted 25-32 days). LE cells were not detected. Abnormal biochemical results included blood urea 106 mg/100 ml, serum bicarbonate 16 m-equiv/l, serum albumin 2 5 mg/100 ml, serum creatinine 6 5 mg/100 ml, and a mean daily creatinine clearance of 15 ml/minute. The excretion of protein varied between 17 and 30 g.
The serum immunoglobulin profile was as follows: IgG 590 mg/100 ml (normal 500-1600), IgA 150 mg/100 ml (normal 125-425), and serum IgM 55 mg/100 ml (normal . The serum complement (#IC + ,BIA) measured 45 mg/100 ml. Urine specimens were negative for urobilinogen, bile, and haemosiderin.
RENAL BIOPSY
Two fragments of kidney obtained by the percutaneous technique revealed an end-stage glomerular nephritis. Paraffin sections contained no normal glomeruli. All were virtually obliterated by an eosinophilous material which contained some collagen but no material reacting as for fibrinoid (MSB technique-Lendrum, Fraser, Slidders, and Henderson, 1962) . The deposits reacted strongly with Congo Red and Thioflavine T but were not birefringent. A variable degree of capsular fibrosis 247 was present in all glomeruli. A diffuse interstitial fibrosis was evident with large aggregates of lymphocytes and plasma cells. Tubular atrophy was marked. Some arterioles showed fibroelastic intimal hyperplasia; there was a chronic hyaline change (blue with MSB) in the media of others (Fig. 1) . In the normal part of the glomeruli the basement membrane was normal (methanamine silver stain). Elsewhere the basement membrane was condensed and frayed with an even granular pattern. The normal pattern of the basement membrane was distorted by the eosinophilous material stained with haematoxylin and eosin and the red material stained with Congo Red. Cryostat sections contained only three glomeruli. IgG was present in a diffuse granular fashion in all these glomeruli (Fig. 2) . IgA was present in a similar distribution. In one glomerulus beta IC deposits were distributed in an irregular globular pattern, the largest deposit being intensely reacting and about 50,u in diameter (Fig. 4) . Similar intensely reacting deposits of IgM were present in the same glomerulus with an associated reaction around what appear to be capillary walls (Fig. 3) . No linear deposition of antibody or complement was noted. IgG, IgA, and betaIC were present in many of the interstitial cells.
RED CELL SEROLOGY
The patient's cells gave a positive direct Coombs test (DCT) at a titre of 1: 32. With specific anti-beta IC globulin it was positive but negative with specific anti-IgG.
The patient's serum contained a cold autoantibody with both I and i specificity. The reactions I-specificity. Anti-I and anti-i were present in the serum. The serum showed an unusually marked lytic effect for such a low titre of antibody. The anti-I showed no association with H or P blood group systems as demonstrated by lack of inhibition by saliva and hydatid cyst fluid. made for serological activity against leucocytes. The method used was a modification of the lymphocytotoxicity test of Rogentine and Plocinik (1967) . This measures the ability of specific antibodies to cause the release of isotope from the cytoplasm of human lymphocytes which have been labelled with Na25' 5CrO4 (sodium chromate)followingincubationin the presence of rabbit complement. Initially the test was performed at 37°C and also at room temperature (20°C) under which conditions the patient's serum showed no cytotoxic activity. A cytotoxic effect was clearly shown, however, when the conditions of the test were altered in the following way: serial doubling dilutions of the patient's serum, 51Cr-labelled lymphocytes, and rabbit complement were incubated for 18 hours at 4°C. This was followed by two consecutive periods of incubation of 30 minutes each, first at 20°C and then at 37°C. The maximum cytotoxic response of the patient's serum was of the order of 25 %. This was consistently lower than the value of 40% found using antilymphocyte serum (ALS) as a positive control (Fig.  5) . Titration of the patient's serum gave an endpoint which varied between 1: 32 and 1: 64, and this value was found to be independent of the ABO status of the lymphocytes used in the test (Fig. 5) .
The patient's serum was absorbed for 18 hours at 4°C with group 0, leucocyte-poor, washed human adult red cells. Following this absorption the serum titre against papain-premodified group 0 pooled adult red cells fell from 1: 64 to nil. Cytotoxic activity was also measured in this absorbed serum and was found to be markedly less than that of the unabsorbed sample, although it was not possible to define a precise reduction in titre (Fig. 6) . Cytotoxicity measurements were not made on eluates of red cells following absorption with the patient's serum.
These findings indicated that the patient's serum contained an antibody which was weakly cytotoxic to allogeneic human lymphocytes. This antibody required incubation at 4°C and then at 37°C to manifest its activity in vitro, and this activity was independent of the ABO group of the 'target' lymphocytes. Absorption with group 0 adult human red cells appeared to remove most of the cytotoxic activity from the serum.
Discussion
The case reported here is that of a young Ceylonese man with chronic glomerular nephritis presenting with the nephrotic syndrome and chronic renal failure with normal sized kidneys. There is some evidence that abnormalities of immunoglobulin synthesis may be incriminated in the pathogenesis of renal disease (Meltzer, Franklin, Elias, McCluskey, and Cooper, 1966; Golde and Epstein, 1968; Morel-Maroger, Basch, Danon, Verroust, and Richet, 1970 patients. The serum from the patient reported here contained both anti-I and anti-i and was unusual in its marked lytic effect and low titre. Although in vitro the antibody was active against donor red cells, at 31°C no clinical or biochemical evidence of haemolysis was found. The red cell life span was reduced, but this was consistent with the degree of renal functional impairment present. It is possible that the autoimmune red cell antibodies together with complement could have caused either primary or secondary damage to the renal glomeruli. Whether the I and i antigens occur in human tissues such as the kidney is conjectural. Feizi and Monger (1967) could find no inhibitor of anti-I by kidney homogenates, but Franks (1968) detected both I and i antigens in aneuploid and diploid human cell lines.
The patient's serum was also found to contain a cold antibody which was weakly cytotoxic to allogeneic human lymphocytes under certain conditions in vitro. There is insufficient evidence available to consider the lymphocytotoxic antibody, and those directed against the I red cell antigen system as the same entity.
Considering the findings in the patient and the experimental evidence available it is possible that the glomerular damage resulting in the nephrotic syndrome and progressive renal failure could have been caused by the atypical antibodies in the serum with or without the agency of complement.
